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POWER FOLDING SEAT 

RELATED APPLICATION 

This application is a divisional application of US. patent 
application Ser. No. 10/493,186 ?led on Apr. 20, 2004, now 
US. Pat. No. 7,118,178 Which claims priority to and all the 
bene?ts of US. Provisional Application No. 60/332,917 
?led on Nov. 6, 2001. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to a folding seat for auto 

mobiles. In particular, the present invention relates to an 
automobile seat Whose seat back automatically rotates 
betWeen an upright and a folded position under electrical 
poWer. 

2. Description of the Related Art 
Conventional rear seats for an automotive vehicle include 

a seat cushion and a seat back disposed adjacent the rear 
cargo area of the automobile. The seat back is pivotally 
coupled to the seat cushion to alloW the seat back to be 
rotated from an upright position to a folded position, and 
thereby extend the effective volume of the rear cargo area. 
The seat back also includes a latch Which secures the seat 
back in the upright position. 

Although rear folding seats are Widely used for facilitat 
ing rear passenger occupancy and for extending the effective 
cargo area of an automobile, the conventional automobile 
seat is dif?cult to operate. For instance, if the automobile 
oWner has returned from a shopping trip carrying several 
packages for storage in the rear cargo area of the automobile, 
the oWner must ?rst drop the packages, and then open either 
the rear passenger doors or the rear cargo door of the 
automobile in order to manually release the seat latch. If the 
automobile is a sport coupe having only tWo doors, the 
automobile oWner must slide the front passenger seats 
forWard to gain assess to the rear folding seat, and then climb 
into the rear seat in order to release the rear seat latch. The 
automobile oWner must then manually rotate the seat back 
into the folded position, and then return to the rear portion 
of the automobile in order to store the packages in the rear 
cargo area. 

Therefore, there remains a need for an automobile seat 
Which alloWs the effective rear cargo area of an automobile 
to be automatically accessible as needed. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a 
poWer folding seat for installation Within a vehicle. The seat 
includes a seat cushion mountable to the vehicle, a seat back 
pivotally coupled to the seat cushion, and a poWer actuator 
disposed Within the seat back for automatically rotating the 
seat back betWeen an upright position and a folded position. 

In accordance With a preferred embodiment of the inven 
tion, the seat back also includes an adjustable head restraint. 
The poWer actuator includes a poWer seat recliner, a latch 
assembly, a poWer head restraint adjuster, and a control 
system coupled to the poWer seat recliner, the latch assem 
bly, and the poWer head restraint adjuster. 

The poWer seat recliner comprises a prime mover and a 
gear train coupled betWeen the prime mover and a ?xed 
pivot pin on the vehicle for rotating the seat back betWeen 
the upright position and the folded position. The latch 
assembly comprises a mechanical seat latch for securing the 
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2 
seat back in the upright position and a poWer latch actuator 
coupled to the mechanical seat latch and con?gured to 
manipulate the mechanical seat latch betWeen a cinched or 
latched position and a released position. The poWer head 
restraint adjuster comprises a prime mover and a gear 
coupled betWeen the prime mover and the head restraint for 
moving the head restraint vertically betWeen an extended 
position and a retracted position. 

The control system includes a signal receiver Which is 
con?gured to receive commands from a remote transmitter, 
and a data processor coupled to the signal receiver. Typi 
cally, the remote transmitter comprises a key fob ?tted With 
a Wireless transmitter. The data processor controls the poWer 
seat recliner, the poWer latch actuator and the poWer head 
restraint adjuster (if provided), and is con?gured to move the 
seat back betWeen the upright position and the folded 
position in accordance With the received remote commands. 

According to the present invention there is also provided 
a method for automatically rotating a seat back of an 
automobile seat betWeen an upright position and a folded 
position. The seat back is pivotally coupled to the automo 
bile, and includes a poWer seat recliner for rotating the seat 
back betWeen the upright position and the folded position, a 
mechanical seat latch for securing the seat back in the 
upright position, a poWer latch actuator con?gured to 
manipulate the mechanical seat latch betWeen a cinched or 
latched position and a released position, and a control 
system coupled to the poWer seat recliner and the poWer 
latch actuator. The method includes the steps of (1) receiving 
a remote user command requesting operation of the seat 
back; and (2) actuating the poWer seat recliner and the poWer 
latch actuator to rotate the seat back under vehicle poWer in 
accordance With the received remote user command. 

Typically, the remote user commands comprises either an 
electronic fold command signal commanding deployment of 
the seat back into the folded position, or an electronic 
upright command signal commanding deployment of the 
seat back into the upright position. In the case Where the 
command signal comprises the fold command signal, the 
actuating step comprises the steps of commanding the poWer 
latch actuator to release the mechanical seat latch, and 
commanding the poWer seat recliner to rotate the seat back 
portion into the folded position. In the case Where the 
command signal comprises the upright command signal, the 
actuating step comprises the steps of commanding the poWer 
seat recliner to rotate the seat back into the upright position 
and commanding the power latch actuator to cinch the 
mechanical seat latch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Advantages of the present invention Will be readily appre 
ciated as the same becomes better understood by reference 
to the folloWing detailed description When considered in 
connection With the accompanying draWings Wherein: 

FIG. 1 is a schematic vieW of a poWer folding seat 
according to the present invention disposed Within an auto 
mobile, depicting the seat cushion, the seat back portion, and 
the poWer actuator, including the poWer seat recliner, the 
latch assembly, and the poWer head restraint adjuster; 

FIG. 2 is a schematic diagram of the poWer seat recliner, 
the latch assembly, the poWer head restraint adjuster and the 
signal receiver of the control system of the poWer actuator; 

FIG. 3 is a perspective vieW of the poWer seat recliner, 
depicting the electric motor and the gear train; 
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FIG. 4 is side plan vieW of the power seat recliner 
depicting the ?nal gear element of the gear train shown in 
FIG. 3; and 

FIG. 5 is another perspective vieW of the poWer seat 
recliner, depicting the ?nal gear element shown in FIG. 4 
and the keyed pin. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a poWer folding seat according to the 
present invention is shoWn at 100 disposed Within an auto 
mobile. The poWer folding seat 100 comprises a seat cushion 
102 and a seat back 104. The seat back 104 has a base Which 
is disposed above the seat cushion 102 and is pivotally 
coupled at its base to the seat cushion 102 to alloW the seat 
back portion 104 to rotate about its base betWeen an upright 
position and a folded position overlying the seat cushion 102 
as shoWn in phantom. The seat back 104 preferably also 
includes an adjustable head restraint 106 Which is vertically 
movable betWeen an extended position and a retracted 
position. 

Consistent With conventional seat back, the seat back 104 
comprises a frame structure 108 (see FIG. 3), foam padding, 
and a fabric cover enclosing the frame 108 and the foam 
padding. In contrast to conventional seat back portions, the 
seat back portion 104 also includes a poWer actuator 110 
disposed betWeen frame members 108. 
As Will be discussed beloW, the poWer actuator 110 is 

con?gured to rotate the seat back 104 betWeen the upright 
position and the folded position. HoWever, as the poWer 
actuator 110 is disposed Within the seat back 104, the poWer 
folding seat 100 can be easily installed into an automobile 
Without occupying space assigned to other automobile com 
ponents. 

Although illustrated as a single seat, it is apparent to those 
in the art that a bench style seat With a single or multiple seat 
back (commonly 60/40 seat backs) may also incorporate the 
present invention. 
As shoWn in FIGS. 1 and 2, the poWer actuator 110 

includes a poWer seat recliner 112, a latch assembly 114, a 
poWer head restraint adjuster 116, and a control system 118 
operatively coupled to the poWer seat recliner 112, the latch 
assembly 114 and the poWer head restraint adjuster 116. 
As shoWn in FIG. 3, the poWer seat recliner 112 is 

disposed adjacent the base of the seat back 104, and includes 
a prime mover 120 and a gear train 122. The prime mover 
120 is secured to one of the frame members 108 of the seat 
back 104. Further, preferably the prime mover 120 com 
prises a DC electric motor poWered by the electrical system 
of the automobile, hoWever other forms of prime movers, 
such as hydraulically-actuated systems, may also be 
employed. 

The gear train 122 is mechanically coupled betWeen the 
prime mover 120 and a ?xed pivot point secured to the 
automobile body. As shoWn in FIGS. 3 and 4, the gear train 
122 includes a number of intermediate gears 124 each 
having gear teeth engaging the gear teeth of at least one 
other intermediate gear 124 of the gear train 122. The gear 
train 122 also includes a ?nal sector gear 126 having gear 
teeth Which engages the gear teeth of one of the intermediate 
gears 124. The ?nal gear 126 includes a keyed aperture 128, 
proximate to the base of the seat back 104, Which is 
con?gured to receive a similarly-keyed pivot pin therein 
130. The pivot pin 130 is ?xed to the automobile body and 
engages the keyed aperture 128. As shoWn in FIGS. 4 and 5, 
the keyed aperture 128 has a substantially square transverse 
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4 
cross-section and, of course, the pivot pin 130 has a corre 
sponding shape. HoWever, it Will be apparent that other 
shapes for the keyed aperture 128 and the pivot pin 130 may 
be used. 

Since the pivot pin 130 is secured to the automobile body, 
the pivot pin 130 prevents the ?nal gear 126 from rotating 
relative to the automobile. Consequently, When the prime 
mover 120 is active and is driving the gear train 122, the seat 
back 104 is forced to pivot about its base and about the pivot 
pin 130. As Will be apparent, the seat back 104 Will rotate 
into the upright position When the prime mover 120 is 
commanded to rotate in one direction, and Will rotate into 
the folded position When the prime mover 120 is com 
manded to rotate in the opposite direction. This alloWs any 
forces exerted on the seat back 104 to be transferred through 
the gear train 122 to the pivot pin 130 and structural body of 
the vehicle thereby reducing structure and Weight in the seat 
100. 

The latch assembly 114 of the poWer actuator 110 is 
shoWn in FIGS. 1 and 2. As shoWn, the latch assembly 114 
includes a mechanical seat latch 132, a poWer latch actuator 
134 mechanically coupled to the mechanical seat latch 132, 
and a latching post or striker 136 secured to the automobile. 
The mechanical seat latch 132 and the poWer latch actuator 
134 are both disposed Within the seat back 104 adjacent the 
upper end of the seat back 104. The mechanical seat latch 
132 is of the type commonly found in automobiles and 
preferably comprises a spring-actuated latch mechanism and 
a release paWl. The mechanical seat latch 132 is con?gured 
to cinch the striker 136 When the striker 136 engages the 
mechanical seat latch 132, and to release the striker 136 
upon command from the poWer latch actuator 134. 

The poWer latch actuator 134 is mechanically coupled to 
the release paWl of the mechanical seat latch 132. Preferably, 
the poWer latch actuator 134 is poWered by the electrical 
system of the automobile, and comprises a standard DC 
actuator, hoWever in one variation the poWer latch actuator 
134 comprises a cinching actuator. Further, it should be 
understood that although the poWer latch actuator 134 is 
preferably electrically poWered, other poWer sources may 
also be employed. 
As discussed above, the poWer latch actuator 134 is 

coupled to the release paWl of the mechanical seat latch 132. 
Consequently, When the poWer latch actuator 134 is acti 
vated, the release paWl is rotated aWay from the spring 
actuated latch mechanism, thereby causing the mechanical 
seat latch 132 to release the latching post 136 and to alloW 
the seat back 104 to be rotated from the upright position to 
the folded position via the poWer seat recliner 112, as 
described above. HoWever, When the poWer latch actuator 
134 is deactivated, the release paWl is alloWed to rotate into 
engagement With the spring-actuated latch mechanism. Con 
sequently, When the poWer latch actuator 134 is deactivated 
and the poWer seat recliner 112 is commanded to rotate the 
seat back 104 into the upright position, the mechanical seat 
latch 132 cinches the latching post 136 When the seat back 
104 reaches the upright position, thereby securing the seat 
back 104 in the upright position to the automobile. 
As discussed above, preferably the seat back 104 includes 

a head restraint 106. The head restraint 106 is vertically 
movable betWeen an extended position and a retracted 
position, and includes a head cushion 138 and a vertically 
extending rack gear 140. The rack gear 140 is connected to 
the head cushion 138, and is disposed Within the seat back 
104 adjacent the upper end of the seat back 104. The poWer 
head restraint adjuster 116 of the poWer actuator 110 is also 
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disposed Within the seat back 104 adjacent the upper end of 
the seat back 104, and is mechanically coupled to the rack 
gear 140. 

The power head restraint adjuster 116 comprises a prime 
mover 142 and a pinion 144. Preferably, the prime mover 
142 comprises a DC electric motor poWered by the electrical 
system of the automobile, hoWever other forms of prime 
movers may also be employed. The pinion 144 is mechani 
cally coupled betWeen the prime mover 142 and the rack 
gear 140 of the head restraint 106 for moving the head 
cushion 138 vertically betWeen the extended position and 
the retracted position as the prime mover 142 rotates. 

The control system 118 of the poWer actuator 110 is 
shoWn in FIG. 2 and includes a signal receiver 146, a 
position sensor 148, a non-contact sensor 149 and a data 
processor 150 in communication With the prime mover 120 
of the poWer seat recliner 112, the poWer latch actuator 134 
of the latch assembly 114, the prime mover 142 of the poWer 
head restraint adjuster 116, the signal receiver 146, and the 
position sensor 148. The data processor 150 comprises an 
electronic memory 152 and a central processing unit 154 
electrically coupled to the electronic memory 152. 

Preferably, the operator of the automobile is provided 
With a Wireless-enabled key fob, and the signal receiver 146 
comprises a Wireless signal receiver Which is con?gured to 
receive user command signals from the Wireless-enabled key 
fob. HoWever, preferably the automobile is ?tted With elec 
tronic sWitches, and the signal receiver 146 also comprises 
a Wired signal receiver Which is con?gured to receive user 
command signals from the automobile sWitches. Typically, 
the remote user commands comprises either a “fold com 
mand” signal Which commands deployment of the seat back 
104 into the folded position, or an “upright command” signal 
commanding deployment of the seat back 104 into the 
upright position. 

Preferably, the control system 118 actuates the prime 
mover 120 of the poWer seat recliner 112 by transmitting 
electronic pulses to the prime mover 120, and the position 
sensor 148 comprises an electronic counter coupled to the 
prime mover 120 Which counts the transmitted timing 
pulses. In this manner, the position sensor 148 is able to 
provide the data processor 150 With information identifying 
the angular position of the seat back 104. Altemately, in one 
variation, a pressure sensor 151 is located Within the seat 
cushion 102 Which signals the data processor 152 When the 
seat is occupied, responsively sending a signal to the CPU 
154 to prevent the seat from being driven. Other forms of 
position sensors, such as capacitive sensors and electrical 
load sensors, may also be employed. 

The non-contact sensor 149 is mounted Within the seat 
back 104. Sensor 149 is preferably a capacitive sensor 
capable of detecting an obstacle in a non-contacting manner. 
If an obstacle is in the path of travel of the seat back 104, a 
signal is generated and sent to the CPU 154 to discontinue 
movement thereof. 

The electronic memory 152 includes processing instruc 
tions for the data processor 150, Which causes the data 
processor 150 of the poWer actuator 110 to operate in the 
folloWing manner. Upon receipt at the signal receiver 146 of 
a “fold command” signal, the data processor 150 actuates the 
poWer latch actuator 134, thereby commanding the mechani 
cal seat latch 132 to release the latching post 136. The data 
processor 150 then provides the poWer seat recliner 112 With 
an appropriate directional signal, thereby causing the poWer 
seat recliner 112 to rotate the seat back portion 104 from the 
upright position into the folded position. The data processor 
150 also deactivates the poWer latch actuator 134, and 
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6 
provides the poWer head restraint adjuster 116 With an 
appropriate directional signal, causing the head cushion 138 
to move vertically from the extended position to the 
retracted position. 
When the position sensor 148 signals the data processor 

150 that the seat back 104 has reached the fully declined 
position, the data processor 150 removes the directional 
signal from the poWer seat recliner 112 thereby terminating 
further movement of the seat back portion 104. 
On the other hand, upon receipt at the signal receiver 146 

of an “upright command” signal, the data processor 150 
provides the poWer seat recliner 112 With an appropriate 
directional signal, thereby causing the poWer seat recliner 
112 to rotate the seat back 104 from the folded position into 
the upright position. The data processor 150 also provides 
the poWer head restraint adjuster 116 With an appropriate 
directional signal, causing the head cushion 138 to move 
vertically from the retracted position to the extended posi 
tion. 
When the position sensor 148 signals the data processor 

150 that the seat back portion 104 has reached the fully 
upright position, the data processor 150 removes the direc 
tional signal from the poWer seat recliner 112 thereby 
terminating further movement of the seat back 104. At this 
point, the mechanical seat latch 132 cinches the latching post 
136, thereby securing the seat back 104 in the upright 
position to the automobile. 
The invention has been described in an illustrative man 

ner, and it is to be understood that the terminology Which has 
been used is intended to be in the nature of Words of 
description rather than of limitations. Many modi?cations 
and variations of the present invention are possible in light 
of the above teachings. It is, therefore, to be understood that 
Within the scope of the appended claims, the invention may 
be practiced other than as speci?cally described. 
What is claimed is: 
1. A method for automatically rotating a seat back of an 

automotive vehicle poWer folding seat betWeen an upright 
position and a folded position, the seat back being pivotally 
coupled to the vehicle and including a poWer seat recliner for 
rotating the seat back betWeen the upright position and the 
folded position, a mechanical seat latch for securing the seat 
back in the upright position, a poWer latch actuator con?g 
ured to manipulate the mechanical seat latch betWeen a 
cinched position and a released position, and a control 
system coupled to the poWer seat recliner and the poWer 
latch actuator, the method comprising the steps of: 

receiving a remote user command requesting operation of 
the seat back, Wherein the remote user commands 
comprises at least one of an electronic fold command 
signal commanding deployment of the seat back into 
the folded position, and an electronic upright command 
signal commanding deployment of the seat back into 
the upright position; and 

actuating the poWer seat recliner and the poWer latch 
actuator to rotate the seat back portion under vehicle 
poWer in accordance With the received remote user 
command, Wherein the command signal comprises the 
fold command signal, and the actuating step comprises 
the steps of commanding the poWer latch actuator to 
release the mechanical seat latch, and commanding the 
poWer seat recliner to rotate the seat back into the 
folded position; and 

Wherein the seat back includes an adjustable head 
restraint, and a poWer head restraint adjuster for mov 
ing the head restraint vertically betWeen an extended 
position and a retracted position, and the actuating step 
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comprises commanding the power latch actuator to 
move the head restraint to the retracted position prior to 
commanding the poWer seat recliner to rotate the seat 
back. 

2. A method for automatically rotating a seat back of an 
automotive vehicle poWer folding seat betWeen an upright 
position and a folded position, the seat back being pivotally 
coupled to the vehicle and including a poWer seat recliner for 
rotating the seat back betWeen the upright position and the 
folded position, a mechanical seat latch for securing the seat 
back in the upright position, a poWer latch actuator con?g 
ured to manipulate the mechanical seat latch betWeen a 
cinched position and a released position, and a control 
system coupled to the poWer seat recliner and the poWer 
latch actuator, the method comprising the steps of: 

receiving a remote user command requesting operation of 
the seat back; and 

actuating the poWer seat recliner and the poWer latch 
actuator to rotate the seat back portion under vehicle 

8 
poWer in accordance With the received remote user 

command, Wherein the command signal comprises the 
upright command signal, and the actuating step com 
prises the steps of commanding the poWer seat recliner 
to rotate the seat back into the upright position and 
commanding the poWer latch actuator to cinch the 
mechanical seat latch; and 

Wherein the seat back includes an adjustable head 
restraint, and a poWer head restraint adjuster for mov 
ing the head restraint vertically betWeen an extended 
position and a retracted position, and the actuating step 
comprises commanding the poWer latch actuator to 
move the head restraint to the retracted position after 
commanding the poWer seat recliner to rotate the seat 
back. 


